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together with spices such as ginger, chilli pepper, black pepper, and cloves. Addition of water 147 to the flour makes a thick slurry, which is then sieved and left to ferment and sediment for 2-3 148 h. The fermented top-layer (called koko sour water; KSW) is then decanted to a pot and 149 boiled for 1-2 h. After boiling, the thicker sediment from the fermentation is added until the 150 desired consistency is achieved. For the present intervention study, a special production of the 151 KSW was carried out, in that KSW was produced purely from millet and contained no spices. 152
Each of the six health clinics had a local koko production site attached for daily supply of 153 KSW. The pH of KSW was measured daily from all production sites using colour-fixed 154 indicator sticks (Baker-pHIX pH 3.6-6.1, J.T. Baker, Phillipsburg, USA) whilst daily 155 microbiological investigations of the product from the production sites in District A were 156 carried out locally at the laboratory established in Tamale (Lei and Jakobsen, 2004). The 157 criteria for satisfactory and complete fermentation of KSW were pH 3.6 according to Lei and 158 Jakobsen (2004) . If the pH on any day during the intervention study was higher than 3.6, as 159 registered from the indicator sticks, and hence creating an environment possible for survival 160 of pathogenic microorganisms, the KSW was not used. In the previous study by Lei and 161 Jakobsen (2004), KSW was found on average to contain 10 8 colony-forming units per ml of 162 lactic acid bacteria, which was dominated by Weissella confusa and Lactobacillus fermentum. 163 The keeping qualities of the KSW had been studied prior to the intervention study, showing a 164 minimum of 72 hour long keeping quality of the product at ambient temperature based upon 165 freshness and sensory quality (unpublished results). 166
167

Recruitment and training of field assistants 168
Field assistants were nursing staff attached to the health clinics, recruited by the 169 head of the clinics and trained for the study in a two-day workshop prior to the study. 170
Training included lectures on children's diarrhoea, group discussions, small working group8 sessions and testing of the questionnaires described below. The field assistants were all able 172 to speak the local language as well as English. 173
174
Observations schedule 175
On admission to the health clinic, the children were examined clinically, 176 diagnosed and treated medically as indicated above. If a child fulfilled the inclusion criteria, 177 the parents or guardian were asked to participate in the study. After obtained consent, field 178 assistants interviewed the parents or guardian of the enrolled children about the age of the 179 child, the address of the parents or guardian in addition to questions about the family 180 structure. The medical treatment given by the health clinic and/or by the parents or guardian 181 was registered. The degree of dehydration and sickness was estimated by the categories none, 182 some and severe. The length and the nude weight of the child were measured. The length was 183 measured by locally produced infantometers to the nearest cm, and the weighing was carried 184 out by using the MP25 Infant Weighing Pack (CMS Weighing Equipment Ltd., London, UK). 185
Each field assistant was equipped with a weighing scale and each health clinic was equipped 186 with an infantometer. The participating children were daily visited by field assistants in their 187 homes for the first 5 days after diagnosis and again on the 14 th day after diagnosis. During the 188 home visits the field assistants monitored the treatment initiated by the clinics and followed 189 the condition of the children by filling in a standardised daily questionnaire. This 190 questionnaire contained the same questions to be answered for the first 5 days, detailing the 191 health of the child during the past 24 hrs. The questions asked were on number of stools, 192 consistency of the stool, blood in the stool, vomiting, the overall health, and the food and 193 drink intake. In addition, the child was weighed daily. For the consistency of the stool, each 194 field assistant was carrying a picture of line drawings depicting stool consistency with given 195 numeric values (Young et al. 1998 ) for the mothers to identify the daily stool consistency of9 the child. The children randomised to the KSW group were given the first KSW at enrolment 197 at the health clinic. Field assistants subsequently brought fresh KSW daily to the children's 198 home during the next 4 days after diagnosis. The 300 ml KSW was administered in 500 ml 199 clear plastic containers with volumetric graduations for every 50 ml. Occasionally, the daily meals include fish or chicken, and rarely beef. Furthermore, the 217 Northern Region has a large production of groundnuts. 218
219
Statistical analyses 220 10
The anthropometric module of Epi Info TM for DOS was used to calculate the Z 221 scores of respectively weight for age (WAZ), weight for height (WHZ) and height for age 222 (HAZ). SPSS version 10.0 for Windows was used to perform the data analysis. The 223 distributions of data were assessed using normal probability plots. For normally distributed 224 data, mean and standard deviation (SD) or 95% confidence interval (95% CI) were given and 225 t-tests used to test for differences between groups. For data that were not normally distributed, 226 median and interquartile range were given and the Mann-Whitney test used to compare 227 groups. The Chi-square test was used to test for differences in proportions between groups. 228
Multiple linear and logistic regression analyses were used to assess and control for 229
confounding. The level of significance used was 0.05. 230
231
Ethical considerations 232
The study protocol was approved by the Central Scientific-Ethical Committee of 233 Denmark (624-01-0020) and the Ministry of Health, Northern Region, Ghana, with whom the 234 study was carried out in collaboration with. Informed consent from the parents or guardian of 235 the enrolled children was obtained. 236 237
Results 238
Among the 190 children with diarrhoea recruited for the study, the median 239 (interquartile range; IQR) age was 13 months (9; 24), the mean weight (SD) was 8.5 kg (1.9) 240 and the mean height (SD) 76.6 cm (8.6). The Z-score of weight-for-age (mean (SD)) was -1.8 241 (1.1), the height-for-age Z was -0.7 (1.5) and the weight-for-height Z was -1.7 (1.0). The 242 children had had diarrhoea for a median (IQR) of 48 h (24; 96) prior to enrolment. Based on 243 clinical assessment, 46 (24.2%) of the 190 children were judged dehydrated at enrolment, and 244 11 on examination, 172 (90.5%) were found to have malaria parasitaemia, according to the 245 medical examination at the clinic. 246
Of the enrolled children, 179 (94.2%) were the youngest in the family. The 247 median (IQR) number of siblings to the enrolled child was 2 (1; 4). Of the 138 (72.6%) 248 children with reported previous diarrhoea, the mean (SD) number of episodes the previous 12 249 months was 2.7 (1.8). In total, 136 (71.6%) of the children were treated with antibiotics at the 250 day of enrolment, of which metronidazol was given to 72 (52.9%), co-trimoxazole to 57 251 (41.9%), amoxicillin to 20 (14.7%) and chloramphenicol to 6 (4.4%). Thus, 19 (14%) were 252 treated with two antibiotics. Furthermore, 174 (91.6%) were treated for malaria using 253 chloroquine. 254
The median (IQR) age for the females was 12 months (9; 20) and 15 months (9; 255 24) for the males (P=0.5). The average (95% CI) weight-for-age Z for the females was -1.7 (-256 2.0; -1.5), and -1.9 (-2.1; -1.7) for the males (P=0.65). 257
258
Baseline comparison 259
As seen in Table 1 , the simple randomization resulted in baseline equivalence 260 between the two groups for most background variables. However, the median age was slightly 261 higher and the mean weight-for-age Z score lower in the control group compared to the KSW 262 group. This was also the case for the mean weight-for-height Z score and height-for-age Z 263 score. In addition, the treatment frequency for malaria was higher in the KSW group. 264
265
Intervention 266
Of the 190 children recruited, 184 children (96.8%) completed the study. Of the 267 six children lost to follow-up, three were from the KSW group and three from the control 268 group. Three children in the control group died during or after the study, while there was no 269 death in the KSW group (P=0.21). One child died between the 5 th and 14 th day of the study, 270 the other two within two weeks after end of study. 271
The children in the KSW group consumed on average (SD) 711 ml (307) over 272 the 5 intervention days. Table 2 shows the average (SD) intake for KSW and ORS per day for 273 the children in the KSW group and the average intake of ORS in the control group. Very little 274 KSW was consumed the first 24 hours after enrolment. Of ORS the KSW group on average 275 (95% CI) drank 193 ml (70; 318) less than the control group (P=0.02). 276
For the intervention there were no significant differences between children 277 randomly allocated to the KSW group or the control group with respect to stool frequency, 278 stool consistency, duration of diarrhoea and whether the children were defined as cured 279 during the five days after commencement of treatment (Table 3) . 280
Similarly, there were no differences in any of the outcome between the KSW 281 and control group in subgroups of the children based on sex, district or antibiotic treatment 282 (results not shown). 283
284
Day 14 follow-up 285
Fourteen days after the start of the treatment 88 (91%) of the children in the 286 KSW group was regarded as being well (i.e. behaving normally and having normal eating and 287 drink pattern) by their parents or guardian, compared to 73 (78%) in the control group 288 (P=0.02). The proportion of children with diarrhoea between day 5 and the day 14 follow-up 289 was 13 (13.5%) in the KSW group and 19 (20%) in the control group, but this difference was 290 not significant (P=0.31). In addition, the number of children that had been somehow sick 291 between day 5 and the day 14 follow-up was 19 (20%) in the KSW group and 27 (29%) in the 292 control group. This difference was also not significant (P=0.25). 293
13
Overall 295
Controlling for baseline differences in age, WAZ, and malaria treatment, and the 296 differences in the ORS intake during treatment, using multivariable linear or logistic 297 regression analysis, did not change the estimate effect of KSW on weight, WAZ or cure 298 (results not shown). 299 300
Discussion 301
Overall, no effects were found of KSW on stool frequency, stool consistency 302 and duration of diarrhoea during the five days after commencement of KSW treatment. 303
However, a moderate but yet significant difference showed that the parents of the KSW group 304 perceived the children to be better than the children not having received KSW. 305
The present study did not interfere with the medical treatment given to the 306 patients. Nearly three quarters of the patients were treated with antibiotics, of which many 307 were broad-spectrum antibiotics. The level of susceptibility of defined lactic acid bacteria data were assessed using normal probability plots. For normally distributed data, mean and 641 standard deviation (SD) or 95% confidence interval (95% CI) were given and t-tests used to 642 
